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 One hundred nine patients were included. 54 right breasts and 55 left 
breasts were simulated. V90% was statistically different in PP and SP 
with respectively 96.9% and 98.5% (p= 9.38E-6). PTVs max dose was 
not significantly higher in PP (PP 106.5% vs. SP 106.3%; p= 0.28) Heart 
mean dose was 2.5 % in PP and 1.6% in SP (p= 8.19E-12). Ipsilateral 
lung mean dose was significantly lower in PP (PP 2.2% vs. SP 8.6%; p= 
2.81 E-44). Percentage of ipsilateral lung receiving 20 Gy (V20Gy) was 
0.5% in PP vs. 6.8% in SP (p= 3.47E-43). 
Conclusions: PP is the best position to spare ipsilateral lung and not 
increases hot spots in the PTV. SP achieved a better coverage of the 
PTV at the expense of increased dose near skin. PP was considered 
optimal in 38 of 54 right breasts and in 26 of 55 left breasts.  
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Purpose/Objective: Pre- and posthydration during chemoradiotherapy 
of head and neck cancer administers substantial amounts of fluid 
which potentially alters the anatomy of the patient. The aim of this 
study was to determine the geometric changes of parotid glands as 
function of pre- and posthydration during chemoradiotherapy. 
Materials and Methods: A total of 38 patients were included in this 
retrospective study: 1) an experimental group (n = 19) receiving 
chemoradiotherapy, 2) a control group (n = 19) receiving radiotherapy 
only. Patients in the experimental group received cisplatin with pre- 
and posthydration during the first, fourth and seventh week of the 
treatment. For each cycle of cisplatin, 9 litres of saline solution was 
administrated intravenously to the patient. For each patient, the 
delineations of the parotid glands on the planning CT were 
automatically propagated to the daily Cone Beam CT (CBCT) scans 
through deformable image registration. Volume and position of the 
parotid glands on the CBCT scans were compared to the planning CT 
scan to calculate relative volume and position. Relative volume and 
position of the parotid glands during and after pre- and posthydration 
were compared with the start of prehydration, resulting in ΔV and ΔX 
values. The T-test with significance level α = 0.05 was used to 
compare difference between the groups. 
Results: By week six of the treatment, the mean parotid gland volume 
loss in the experimental group was 22% ± 11% (1 SD), and in the 
control group 24% ± 9%. At the same time point, the mean medial 
distance between the parotid glands decreased by 0.41 cm ± 0.20 cm 
in the experimental group and 0.51 cm ± 0.25 cm in the control group. 
No significant difference between the two groups was demonstrated 
for these general trends. 
However, when pre- and posthydration was administrated, the volume 
of the parotid glands temporarily increased and the position shifted to 
a more lateral position (figure 1). After starting prehydration (day 
zero) the relative change in volume of the parotid glands ΔV was 
significantly different between groups with 7.2% on the first day (p < 
0.001), 9.9% on the second day (p < 0.001) and 5.6% on the third day 
(p = 0.039). The relative change in position of the parotid glands ΔX 
was significantly different between groups with 1.6 mm on the first 
day (p = 0.001) and 2.0 mm on the second day (p < 0.001) after 
starting prehydration. 
 
 Conclusions: Pre- and posthydration during chemoradiotherapy has a 
significant influence on the geometry of the parotid glands. Within the 
context of adaptive radiotherapy, rescanning for replanning during 
pre- and posthydration is not advisable. 
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Purpose/Objective: The purpose of this study is to investigate the 
dosimetric characteristics of volumetric modulated arc radiotherapy 
(VMAT) with flattening filter-free (FFF) beams and assess the role of 
VMAT in the treatment of advanced nasopharyngeal carcinoma (NPC). 
Materials and Methods: Ten cases of CT data were randomly selected 
from advanced NPC patients. Three treatment plans were performed 
for each patient, FFF RapidArc (RA-FFF), conventional RapidArc (RA) 
and static gantry intensity modulated radiation therapy (IMRT). All of 
the plans were generated to meet the same objectives with 7000 cGy 
covering 95% of the PTV70. The doses to the planning target volumes 
(PTVs), organs at risk (OARs) and normal tissue were compared. All 
the plans were delivered on a Varian TrueBeam linear accelerator and 
verified using the Delta4 phantom. The technical delivery parameters 
including the mean gamma score, treatment delivery time and 
monitor units (MUs) were also analyzed. 
Results: All the techniques delivered adequate doses to the PTVs. 
IMRT demonstrated the highest percentage of target coverage (TC) for 
PTV60. For PTV66, RA delivered the lowest mean dose whereas IMRT 
delivered the highest mean dose. For PTV70, RA-FFF provided for 
higher maximum dose and mean dose than other techniques and gave 
the highest homogeneity index (HI). For larynx, RA delivered the 
lowest mean dose of 3183±269cGy, whereas IMRT delivered the 
highest mean dose of 3540±190cGy. For other OAR parameters, no 
significant difference among the different techniques could be 
established. Gamma analysis produced an average pass rate of 
0.985±0.010, 0.985±0.013 and 0.987±0.010 at the 3%/3mm levels for 
RA-FFF, RA and IMRT, respectively. Significant differences in the MUs 
were observed among the three techniques (p=0.000). The delivery 
time for RA-FFF and RA was 152±7s, 153±7s, respectively, which was 
reduced by nearly 70% compared to that of IMRT with the mean time 
of 493±24s.  
 
